In this paper, we develop an alternative approach to estimate the size of the shadow banking system, using official data reported to the IMF complemented by other data sources. We base our alternative approach on the expansion of the noncore liabilities concept developed in recent literature to encompass all noncore liabilities of both bank and nonbank financial institutions. As opposed to existing measures of shadow banking, our newly developed measures capture nontraditional funding raised by traditional banks. We apply the new approach to 26 jurisdictions and analyze the results over a twelve-year span. We find that noncore liabilities are procyclical and display more volatility than core liabilities for most jurisdictions in the sample. We also compare our measures to existing measures, such as the measure developed by the Financial Stability Board. Our approach can be replicated over time using internationally-comparable data and thus may serve as an operational tool for IMF surveillance and policy analysis. JEL Classification Numbers: E51, F34, G01, G21, G23
I. INTRODUCTION
Following the global financial crisis, researchers and policy makers focused on developing early warning indicators of risk buildup in the financial system and possible spillovers to other macroeconomic sectors. A central aspect of these efforts has been a closer examination of the less traditional financial intermediation activities, with a focus on the funding sources of financial intermediaries.
Traditionally, banks raise funds by accepting deposits from households and nonfinancial corporations and then use the deposits to finance their lending activities. These deposits can be viewed as the "core" funding of the financial system. During periods of rapid economic growth, core funding is likely to be insufficient to finance the growth in credit demand. As a result, nontraditional ("noncore") sources are tapped by banks and nonbank financial institutions alike. In this vein, the state of the business cycle is often reflected in the composition of financial sector funding sources (i.e., noncore liabilities correlate positively with the business cycle).
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Recent literature suggests that the size, source, and composition of noncore liabilities provide useful insights into the financial system's health and the potential for spillovers to the real economy. 4 To date, however, no harmonized data exist on noncore liabilities, constraining empirical analysis. Furthermore, most of the analysis of nontraditional funding sources has so far focused on nonbank financial institutions, associating these with the so-called shadow banking system (SBS). Several attempts at measuring the SBS as nonbank financial intermediation have been made using various SBS definitions. 5 These approaches, however, miss significant nontraditional banking activities carried out by the banks themselves, thus leading to an incomplete picture of the SBS and of the potential vulnerabilities associated with it.
Against this background, we propose an alternative approach to estimate the size of the SBS, based on the expansion of the noncore liabilities concept developed in recent literature (Shin and Shin, 2010) , to encompass all noncore liabilities of both banks and nonbank financial institutions. The more comprehensive concept of noncore liabilities produces a more analytically relevant measure of those financial (credit) intermediation activities comprising the SBS, both across countries and over time.
In our proposed approach, 6 overall credit intermediation is viewed as a chain of activities between financial institutions and the other institutional sectors using a variety of financial instruments, consisting of both traditional and shadow banking activities. We consider shadow banking to be all intermediation that can be characterized as nontraditional from the point of view of the funding source. To this end, we subdivide the non-equity funding of financial intermediation into core (traditional) and noncore (nontraditional) liabilities. In this framework, core liabilities include bank deposits mainly from nonfinancial corporations and households, while noncore liabilities include all the remaining funding sources, particularly market funding.
To apply our methodology, we used data officially reported to the IMF 7 complemented by alternative data sources, to construct and analyze measures of core and noncore liabilities (narrow and broad) for 26 jurisdictions. Our findings indicate that, compared to core liabilities, average growth rates for both noncore liabilities measures had greater variation during the period Q4:2001 -Q4:2013. Further, our results show that in many of the jurisdictions considered (including the US, euro area, and Japan) noncore liabilities are procyclical. These findings are consistent with some of the main findings in Shin and Shin (2010) .
II. LITERATURE REVIEW
The concept of noncore liabilities as a nontraditional source of funding adopted in our paper builds on Shin and Shin (2010) . In their work, the authors lay out the conceptual distinction between core and noncore liabilities of the banking sector as different means of funding. Their paper discusses how these two types of liabilities relate to monetary and credit aggregates and, using monetary data for the Republic of Korea, finds that noncore liabilities increase the vulnerability of the banking sector to sharp exchange rate depreciation and to increases in borrowing spreads.
6 See Section III of this paper for a fuller description and schematic presentation of this approach. 7 Monetary and financial statistics reported to the IMF via the Standardized Report Forms (SRFs).
Following Shin and Shin (2010) , several papers have sought to apply the core-noncore framework to construct indicators of credit cycles and to derive macroprudential policy conclusions. 8 For example, Chen et al. (2012) , in the context of measuring global liquidity, suggest that monitoring developments in noncore (or shadow banking) funding can provide useful insights on financial sector developments and their implications for the real economy. Hahm et al. (2011a) explain how lending booms coincide with shifts from core to noncore liabilities.
In another paper, Hahm et al. (2012) build a model of credit supply and show that banks turn to noncore liabilities when they need to finance a rapid expansion of credit. The main intuition of this paper is that core liabilities (traditional bank deposits) are "sticky" and do not move as procyclically and, for this reason, do not keep up with the expansion of the balance sheet during a credit boom. Along these lines, Errico et al. (2014) discuss the procyclicality of noncore liabilities introducing a global flow of funds framework to map the SBS in the United States.
Furthermore, several papers, such as Shin (2011) and Shin (2009, 2012) , have successfully applied the Shin and Shin (2010) framework to empirical studies of credit booms, financial instability and financial crisis. The key concept to study these scenarios is procyclical balance sheet leverage of the banking system. Finally, Hahm et al. (2011b) analyze the link between various definitions of noncore bank liabilities and different measures of crises and find that noncore liabilities have predictive power for both currency and credit crises.
Although our approach focuses on noncore liabilities in measuring and analyzing shadow banking, it relates to the stream of literature interpreting shadow banking from the perspective of nontraditional credit intermediation. The initial analytical works on the SBS were prepared by Pozsar (2008) and Adrian and Shin (2009) , and focused on the role of the SBS in undermining financial stability in light of the global financial crisis. These papers identify the SBS from an institutional perspective: broadly speaking, a shadow bank is an institution outside the banking system's regulatory framework (i.e., for most countries all banks are excluded, regardless of their funding structure) which nonetheless provides financial intermediation services similar to those of banks.
9 This is the framework followed by the Financial Stability Board (FSB) to estimate shadow banking, and applied to the case of the euro area by Bakk-Simon et al. (2012) . In this paper, Bakk-Simon et al. build a definition of shadow banking starting from nontraditional credit intermediation. However, due to data limitations, they construct a proxy for the SBS using total assets of the nonbank financial sector, excluding non-money market (MMF) investment funds, insurance corporations, and pension funds. The overlap of our approach with this stream of literature lies in the measurement of financial intermediation outside traditional banking activities.
III. SHADOW BANKING AS NONTRADITIONAL FINANCIAL INTERMEDIATION
In our approach, we identify shadow banking as nontraditional financial intermediation, which is determined by the funding source used by financial intermediaries to finance a portion of their assets. In this section, we provide all the relevant definitions concerning institutions and instruments belonging to the SBS, as well as two measures of the SBS. In addition, we translate these definitions into their direct application to make our framework operational and link it to specific types of financial institutions and instruments.
Before delving into the definitions and the application of the framework, it is important to note that the regulatory aspect is not an explicit defining characteristic of shadow banking in our methodology. This is due to the fact that both banks and nonbanks may be involved in the SBS, irrespective of the regulatory regime. However, given that core funding of the financial system consists of (insured) bank deposits, the regulatory aspect at the activity level applies implicitly.
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Nontraditional funding sources (noncore liabilities) in our approach are thus defined based on the following three dimensions: (i) the types of financial institutions that are issuers of noncore liabilities; (ii) the holders of noncore liabilities (counterparts); and (iii) the financial instruments that are the components of noncore liabilities.
A. Institutions
We consider that all financial institutions involved in the credit intermediation chain may potentially issue SBS-like liabilities. This is consistent with some recent literature (e.g., Shiller (2012) ) arguing that, at the level of individual institutions, banks' involvement in SBS activities can be significant. To better illustrate the rationale for the inclusion of banks as potential issuers of SBS-like liabilities, consider the case of a bank that securitizes a portion of its balance sheet. If the transaction is carried out by establishing a special purpose vehicle (i.e., the transaction is mediated by a nonbank financial institution), the resulting securities would be captured by existing methodologies attempting to measure the SBS. If, on the other hand, the bank were to securitize directly (on-balance sheet securitization), 11 the resulting securities (including covered bonds) would not be captured by those same methodologies, but would be captured in our measure. (ii) money market funds (MMFs); and (iii) all nonbank financial institutions, except non-MMF investment funds (IFs), insurance corporations and pension funds (ICPFs), and financial auxiliaries (Figure 1 ). This last group of institutions will be referred to as other financial intermediaries (OFIs) henceforth. Depending on data availability, the OFI category consists of specific institutions for some countries (e.g., financial vehicle corporations), while for others, it is calculated as a residual once IF and ICPF liabilities are excluded from total assets of nonbank financial institutions.
The rationale for excluding IFs and ICPFs from our shadow banking measure lies in the very specific nature of the financial services they provide, which generally does not involve credit intermediation. 
B. Counterparts
After defining the issuers of SBS-like liabilities, we move to their holders and introduce the notion of "ultimate domestic creditors," as in Shin and Shin 2010 . These are basically the domestic fund providers to financial intermediaries and include (i) IFs, ICPFs, and financial auxiliaries, (ii) nonfinancial corporations, (iii) households, 15 and (iv) state and local government.
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The counterparts of the funding raised through the issuance of core or noncore liabilities may thus be divided into three main categories (see Shin and Shin 2010) : (i) ultimate domestic creditors; (ii) other resident creditors that issue SBS-like liabilities (banks, MMFs, and OFIs); and (iii) nonresident creditors. 15 Including nonprofit institutions serving households (NPISH) 16 Liabilities to the central government and the central bank are not part of either core or noncore liabilities. This is due to the special nature of their deposits and loans within the financial system, which are intended for policy purposes. This excludes the central government and the central bank from being part of the "ultimate domestic creditors." 
C. Financial Instruments
Finally, we divide the non-equity funding sources used by the issuers of SBS-like liabilities into core and noncore liabilities. 17 Core liabilities can be viewed as representing the standard funding supporting the financial intermediation function of the banking system. These liabilities can be defined as the funding that the intermediaries traditionally draw on, consisting of regular deposits from ultimate domestic creditors. In our framework, banks are the issuers of these types of liabilities.
We consider noncore liabilities (or SBS-like liabilities) to be all sources of funding for financial intermediaries that lie outside the core definition. For the purpose of this paper, noncore funds are raised by issuing debt securities, loans, MMF shares, and by accepting certain types of restricted deposits, which due to their nature do not qualify as core funding (e.g., compulsory savings deposits). In addition, all funding obtained from nonresidents is also included in noncore liabilities. 18 As opposed to core liabilities, which are only issued by banks, noncore liabilities may be issued by banks, MMFs, and OFIs.
The noncore liabilities measure can be constructed either gross (henceforth, broad measure) or net (henceforth, narrow measure) of intra-SBS balance sheet positions, that is, to include (broad) or exclude (narrow) intra-SBS positions whereby an asset of one financial corporation represents the liability (funding source) of another. For instance, consider a bank that holds as an asset a debt security issued by a domestic securitization vehicle. This debt security would be part of the broad measure of noncore liabilities, but would be excluded from the narrow measure.
The choice of instruments for noncore liabilities to include all bank funding besides (most) deposits is admittedly very extensive, compared with those used by most other attempts at measuring the SBS cited in the literature (see Appendix I). The specific choice of instruments is partially affected by data granularity, and, in principle, can be debated and further improved both from the conceptual and data availability perspectives.
In particular, among the liabilities of banks and MMFs, some considerations are warranted for debt securities and MMF shares issued. Some categories of debt securities, such as certificates of deposits and long term bonds, represent a traditional and stable funding base for banks, which could in principle qualify them as part of core funding. However, such granularity is not available in the source data (SRFs) used; therefore all debt securities are included in noncore liabilities. If and when more granularity for different types of debt securities becomes available, an improved measure could be constructed.
Turning to MMF shares, two main features need to be considered. On one hand, due to their nature, MMF shares may be a close substitute for regular bank deposits; therefore MMF shares could be considered as part of core funding. On the other hand, we argue that MMF shares are not a stable source of funding for the SBS, as, unlike traditional deposits, they are subject to investor confidence and market sentiment, suggesting that MMF issuance behaves differently relative to stable core liabilities. For this reason, consistent with most other SBS measures, we include MMF shares issued as part of noncore funding.
In our framework, interbank borrowing (including borrowing from the central bank) in the form of either loans received or deposits is excluded from both the core and the noncore liabilities measures. The rationale for this lies in the nature of these operations, which with well functioning markets are generally not meant to form part of the financial intermediaries' funding base for credit intermediation. All other interbank positions (e.g., debt securities) are included in the broad noncore liabilities measure.
Figure 2 summarizes the components of the broad and narrow definitions of noncore liabilities. The broad measure of noncore liabilities, which includes intra-SBS positions, is most useful for financial stability assessment purposes, as it reflects all exposures of the SBS, including its level of interconnectedness within the SBS. The narrow measure of noncore liabilities reflects the net exposure of the SBS to macroeconomic sectors outside the SBS. The broad and narrow measures complement each other and can be interpreted as the upper and lower bounds, respectively, of the estimated size and interconnectedness of the SBS in a given country or country grouping.
Figure 2. Components of Broad and Narrow Noncore Liabilities
Box A shows the instruments included in noncore liabilities, which are labeled "SBS-like instruments," and the issuing institutions of such liabilities. The distinction between the broad and narrow measures of noncore liabilities lies in the counterparts. The narrow measure, shown in Box B, includes ultimate domestic creditors and nonresidents as counterparts. The broad measure, shown in box C, includes all liabilities included in the narrow measures plus intra-SBS positions i.e., those held by banks, MMFs, and OFIs.
Box A shows the issuers and types of instruments included in both the narrow and broad measures of noncore liabilities. The distinction between the two measures is derived from the counterparts, shown in Boxes B and C in white color. Both measures include ultimate creditors and nonresidents as counterparts. The narrow measure includes only a subset of the OFC sector, while the broad measure includes all OFCs and all ODCs.
Source: IMF staff illustration.
Figure 3 provides a schematic representation of the credit intermediation network and the activities of the SBS within the network. The initial funding sources of core and noncore liabilities issued by financial intermediaries are the ultimate domestic creditors and nonresidents. The funds entering the financial system can take the form of either core or noncore liabilities. Figure 3 shows that banks issue both core (lightly shaded region) and noncore liabilities (shaded in dark), while MMFs and OFIs issue only noncore liabilities. The funding is used to support lending directed both among financial intermediaries and outside the system. The dashed line represents intra-SBS activities. The narrow noncore liabilities measure, represented by the solid blue line, excludes intra-SBS positions, so that the (re)investment of funds within the SBS does not affect the narrow measure. The sum of the intra-SBS and narrow noncore liabilities lines denotes the broad noncore liabilities measure.
Figure 3. Credit Intermediation through Traditional and Shadow Banking
The figure depicts credit intermediation conducted through traditional and shadow banking. Unlike other measures of shadow banking, this approach shows how nontraditional financial intermediation is conducted by both ODCs (banks and MMFs) and OFIs.
IV. SOURCE DATA AND COUNTRY SAMPLE
Monetary statistics (SRFs) data available at the IMF supplemented by other data (see Appendix II) have been used to compute core and noncore liabilities (broad and narrow) for 26 countries. The euro area and 17 of its members 19 form the majority of the country sample. Of the remaining countries, there are three major Asian economies (Japan, Korea, and Thailand), as well as Mexico, South Africa, Turkey, the United States, and the United Kingdom.
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For most countries in the sample, we developed a quarterly dataset covering Q4:2001-Q4:2013. Most of the data needed could be sourced from the IMF's SRFs. The SRFs provide the required breakdowns by instrument and counterpart sector for assets and liabilities of these financial subsectors based on the MFSM. The SRFs enable cross-country comparability and have the benefit of being officially reported data, as noted previously. Where data gaps existed, ad hoc data were sourced from official websites or through bilateral contacts with the countries concerned.
21 Table 1 summarizes the availability of data required to compile our measures of core and noncore liabilities for each country in our sample. 
V. DISCUSSION OF RESULTS

A. Size of Core and Noncore Liabilities
Figure 4 provides a snapshot of the evolution of the SBS, measured as broad noncore liabilities in percentage of GDP, in selected jurisdictions before, at the onset of, and after the global financial crisis. 22 For example, in the euro area and the US, broad noncore liabilities as a share of GDP swelled between end-2002 and end-2008. However, by Q3:2013. noncore liabilities had fallen close to their end-2002 levels. The United Kingdom's shadow banking system nearly doubled in the run up to the crisis but unlike the euro area and the US, the SBS fell only marginally after the crisis. In Japan, broad noncore liabilities as a share of GDP remained almost identical before and after the crisis. For most other countries in our sample, broad noncore liabilities as a percent of nominal GDP peaked during the periods immediately preceding the global financial crisis (see Appendix III,  table 1 ). For the four emerging market economies (Mexico, South Africa, Thailand, and Turkey), noncore liabilities tend to be much smaller than the average in the overall sample. However, unlike most other countries, their size relative to GDP has grown more steadily during the observed periods, with less significant fluctuations during the crisis. Figure 5 presents the full time series for our core and noncore liabilities measures for six selected jurisdictions, which represent four of the largest SBS jurisdictions and two emerging market economies.
An interesting and perhaps not so obvious finding shown in Figure 5 is the difference between the broad and the narrow noncore liabilities measures. This difference can be interpreted as the size of intra-SBS balance sheet positions (e.g., an SBS institution financing another SBS institution using an SBS-like instrument). In terms of contribution of intra-SBS positions within total broad noncore liabilities, Japan and the United States led all countries for nearly every year in the sample.
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Additionally, we find that for the euro area, Japan, and the United Kingdom, the level of interconnection within the SBS has remained constant over the period considered and, thus, seems to be unrelated to the actual level of noncore liabilities. Only in the case of the United States do we find that the level of interconnection declines with the post-crisis deleveraging of SBS, though the level of interconnection remained constant over the period Q4:2001-Q3:2008. South Africa represent the majority of noncore liabilities for the US, followed by MMF shares. Throughout the observed period, OFI debt securities and MMF shares consistently comprise more than 70 percent of total noncore liabilities. These two sources of funding also appear to have driven the build-up of noncore liabilities during the peak quarters prior to the crisis. OFI noncore liabilities and MMF shares are also the source of the decline in noncore liabilities since the peak pre-crisis period, with both contracting by over 25 percent. For euro area countries, the magnitude of noncore liabilities in comparison to core liabilities varies greatly across the sample. In some smaller countries (Ireland and Luxembourg), the large size of noncore liabilities reflects the magnitude of the financial system relative to the size of the domestic economy and, in particular, the importance of foreign funding (included in noncore liabilities), reflecting their roles as international financial hubs. Figure 7 provides an instrument breakdown of broad noncore liabilities for the euro area. Compared with the US, the share of noncore liabilities issued by banks is much larger, standing at about 70 percent in the fourth quarter of 2013. As total issuance of noncore liabilities in the euro area and the US have a similar magnitude, our calculations show that the OFI sector in the euro area is much smaller than in the US. Figure 8 shows noncore liabilities across different countries in Europe. 
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B. Growth rates and variability
Core liabilities seem to follow a more stable pattern relative to the two measures of noncore liabilities in terms of growth rates. In particular, they show a rather steady growth over the time period considered for the majority of countries in our sample. Noncore liabilities behaved rather differently across the sample countries. In terms of GDP share, noncore liabilities followed a bell-shaped curve in the euro area and the United States, the peak occurring during the financial crisis in both jurisdictions. Noncore liabilities seem to have been growing in the United Kingdom through 2010, with a comparatively smaller decline in recent years. The estimates for Japan follow a rather flat trajectory for both the broad and narrow noncore liabilities measures.
Average year-on-year growth rates in core liabilities displayed a narrow range of variability across the sample whereas average growth rates for both noncore liabilities measures had greater variation. Overall, average pre-crisis growth rates for both core and noncore liabilities were consistently positive although the noncore liabilities measure had higher average year-on-year growth rates for most of our sample. After the crisis, average growth rates for noncore liabilities turned negative for most countries. However, average growth rates for core liabilities remained positive in all but three countries in the sample (Cyprus, Greece, and Ireland).
Looking at period-to-period variation, Figure 9 presents the quarterly changes of core and noncore liabilities over time for the three largest jurisdictions in our sample by overall SBS size. The charts for the United States and the euro area depict a rather similar picture for the two jurisdictions, in which core liabilities tend to grow with a stable pattern over time, as reflected by the almost constant quarterly flows. On the other hand, in these two jurisdictions noncore liabilities grow more rapidly than core liabilities until the financial crisis, after which the quarterly flows become largely negative. The picture for the United Kingdom is instead rather different, with very small (albeit positive) quarterly flows of core liabilities and very large but volatile flows of noncore liabilities in some periods also after the crisis. The three cases highlight that, notwithstanding the assumptions required to calculate core and noncore liabilities from available data, the two sets of liabilities show properties that are worth examining in more detail and that may carry different implications for the financial system and how this develops over the business cycle. 
United States United Kingdom Euro Area
Source: IMF staff estimates.
C. Comparison with FSB estimates
The FSB estimated the size of the SBS for 13 jurisdictions in our sample. The estimates refer to the size of the OFI sector 24 in a given jurisdiction based on total OFI assets, and are provided on an annual basis from 2002 to 2013.
Figure 10 compares and contrasts our noncore liabilities measures to the FSB estimate for six jurisdictions in our sample, which represent G-7 countries (except one) and two emerging market economies. The two main differences between our measure and the FSB estimate are that: (i) the FSB includes shares issued by IFs, which we exclude from noncore liabilities; and (ii) the FSB excludes bank liabilities that in our approach belong to the noncore liabilities measures.
In the case of the United States, the FSB figure roughly follows the trends of our broad noncore liabilities measure until mid-2009, when the FSB estimate trends upward while our measure 24 According to the FSB methodology, OFIs include "all financial institutions that are not classified as banks, insurance companies, pension funds, public financial institutions, central banks, or financial auxiliaries." FSB (2013), page 8, footnote 25. declines. The similar trend is due to the facts that (i) the largest contributors to the US noncore liabilities are OFI debt securities, which are included in both measures; and (ii) the contribution of the banking sector to overall noncore liabilities is relatively small. The large divergence in post-crisis periods is instead due to the rebound of IF shares issued, which are not included in our measure.
For Japan, the FSB figure lies between our two noncore liabilities measures for all periods although the FSB figure is closer to our narrow figure. In particular, our broad measure of noncore liabilities is roughly three times larger than the FSB estimate, due to the inclusion of internal positions between PFIs (see the explanation in footnote 23) which are excluded in the FSB estimate.
For the euro area, our measure is not easily comparable to the FSB one. Banks have a very large share in our measure of noncore liabilities, while they are excluded by the FSB. Secondly, our noncore liabilities measure for the euro area only includes securitization vehicles among OFI liabilities, while the FSB measure's institutional coverage is wider. Finally, in the case of UK, the differences between the two series need to be interpreted with caution given the data gaps in calculating our noncore liabilities measures, especially the narrow measure.
Figure 10. Noncore vs. FSB estimates (USD, billion)
Source: IMF staff estimates. 
VI. DATA GAPS
As discussed earlier, the SRFs provided the bulk of the source data for this exercise, namely the issuing subsector of financial corporations, the financial instrument, and the counterpart sector. Nonetheless, not all countries report the SRFs, in particular for OFCs. As a result, we turned to alternative data sources for countries not reporting SRFs or reporting partial data on OFCs. Financial statistics (flow of funds data) proved to be another useful source of data. However, few countries compile and publish these data to the level of detail needed for the exercise.
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With both the SRFs and alternate data sources accounted for, insufficient granularity with regards to different types of OFCs and subcategories of some instruments (particularly debt securities) prevent the full application of our methodology. For example, certain debt securities, such as certificates of deposit and long-term bonds, represent more traditional, stable financing sources. However, given that the SRFs and most other data sources provide no additional breakdown of debt securities, we included all debt securities into noncore liabilities. Similarly, the majority of our data sources did not provide granular balance sheet data for the OFC subsectors. To overcome these data gaps we made some estimations, especially when deriving the narrow noncore liabilities measure to exclude intra-SBS positions. Additionally, in some cases, data were available for a more limited set of periods.
A further complication for this exercise stemmed from differences in terminology across countries. For example, the equivalents of MMFs use different names across countries. Similarly, instruments such as debt securities spanned a wide range of terminologies depending on the data source. Finally, while the SRFs contain a standardized set of metadata, the metadata accompanying alternate data sources used in our analysis were scarce and not focused on essential aspects, such as the types and definitions of institutions, instruments and counterparts covered.
VII. ILLUSTRATIVE ANALYSIS
To illustrate some possible uses of our indicators, we show in this section some analytics to relate our measures of core and noncore liabilities to the wider economic cycle. The analysis presented here is meant to showcase the usefulness of the framework we propose and to pave the path for its further application. One specific aspect that may require further work is the refinement of the boundary between core and noncore liabilities for certain borderline instrument subcategories (e.g., debt securities). Further, with improvements in balance sheet data availability for subcategories of OFCs, better precision may be achieved in terms of their coverage in the noncore liabilities measure. In applying the framework to a specific country, these refinements should of course be tailored to the specific characteristics of the financial system being examined.
In particular, we want to show how the funding structure of the financial system changes with the business cycle to assess whether noncore liability growth outpaces growth in core liabilities during economic booms. To do so, we construct an indicator denoted noncore ratio, computed as the ratio of broad noncore liabilities to the sum of core and broad noncore liabilities. This indicator reflects the one used by Shin and Shin (2010) for measuring bank noncore liabilities in Korean M2, but adds noncore liabilities of OFIs. Table 2 shows the summary statistics of the annual growth rates of core and broad noncore liabilities. In addition, it shows the correlations between the growth rates of the noncore ratio indicator and GDP. As argued in Section V, the growth rate of the noncore liabilities measure features a much greater variability over time compared to the core indicator's one. In the case of the United States and euro area, the standard deviation of the noncore liabilities growth rates is more than double that of core liabilities growth.
Table 2. Summary statistics
Columns 1 and 2: standard deviation of annual growth rates Columns 3 through 6: linear correlation coefficients of annual growth rates of noncore ratio and GDP
The second part of the table summarizes the cyclical behavior of the noncore ratio indicator we developed. We base our analysis on linear correlations between the growth rates of the noncore ratio and of nominal GDP, without regard to causation. We evaluate the linear correlation at different lags of each variable, and report in the table those that produced the most significant results. The broad results of this simple analysis are rather mixed across countries. Starting with the largest jurisdictions, we find evidence of procyclicality for the noncore ratio indicator in both the US and the euro area. The strongest correlations we find for both are approximately 0.7. However, in the case of the US, we find that GDP growth leads the rebalancing of the funding structure by about two quarters, whereas for the euro area we find that the two growth rates correlate with no lag.
In order to better illustrate this finding, we plot the annual growth rates of the noncore ratio and of GDP for the US and the euro area. Figure 11 shows for the US and the euro area that the growth rate of the share of noncore liabilities follows closely the GDP growth. One way to interpret this is that (i) balance sheet expansions during the pre-crisis credit boom were largely funded through noncore liabilities and, likewise, (ii) the significant deleveraging of the postcrisis periods has affected mostly noncore liabilities. This result is also consistent with that of Shin and Shin (2010) , where the authors, using data for Korea, find that noncore liabilities are procyclical. In our paper, we are unable to replicate the positive correlation between GDP and noncore liabilities for Korea, most likely due to the limited time series span available in the SRF, which does not cover the downturn in late 1990s. As for other jurisdictions, we find significant positive correlation for Japan, where the growth rates of GDP and of the noncore ratio indicator have a correlation coefficient of 0.7. In the case of the UK, the result is not in line with our main findings. This is due to the fact that, in the UK, both core and noncore liabilities have continued growing after the financial crisis and, thus, their growth has not shown the procyclical behavior to the same extent as observed in the US and the euro area. This is reflected in the noncore ratio for the UK showing almost no change over time. Finally, for the remaining countries we find inconclusive evidence of noncore liabilities being procyclical. Noncore liabilities data for Turkey and South Africa do not go through a cycle 26 Data in Shin and Shin (2010) go back to the early 90s, however such time series is not available in the SRF database. Our time series begin at end-2001 for most countries. during the considered periods, therefore the positive correlation between GDP growth and the growth of the noncore ratio indicator is largely a spurious result. It reflects the fact that GDP, core liabilities and noncore liabilities all grow over the horizon considered, but noncore liabilities grow faster than core liabilities.
VIII. CONCLUSIONS
This paper proposes a new measure of the SBS, based on the expansion of the noncore liabilities concept developed in Shin and Shin (2010) , to encompass all noncore liabilities of both banks and nonbank financial institutions. A key feature of our approach is that all financial institutions involved in the credit intermediation chain may potentially issue SBS-like liabilities. We show that banks issue a large portion of noncore liabilities relative to the total, particularly in the euro area. Namely, while banks issue only about 10 percent of total noncore liabilities in the US as of end-2013, in the euro area their share in total noncore liabilities was approximately 70 percent. As argued in Shiller (2012) at the level of individual institutions, banks involvement in shadow banking activities can be significant.
Analyzing the data, we found that average growth rates for both noncore liabilities measures had greater variation during the observed period than core liabilities. Further, our results show that in many of the jurisdictions considered, noncore liabilities are procyclical. These findings are consistent with some of the main findings in Shin and Shin (2010) .
An additional value added of our approach is that it generates data on intra-SBS activities, derived as difference between the estimation of broad and narrow SBS measures. The inclusion of intra-SBS positions in the broad measure allows tracking overall SBS activity and its total exposures, whereas the narrow measure reflects the net exposure of the SBS to macroeconomic sectors outside the SBS, or vice versa. The level of intra-SBS activities can also provide useful insights on the level of interconnectedness within SBS. Looking at the data results, we found that for many jurisdictions, the level of intra-SBS noncore liabilities remained relatively constant over time.
This paper also highlights some data gaps that, if bridged, would allow a more accurate application of the methodology that we developed. In particular, more granular data on subcategories of financial instruments (e.g., debt securities) issued by both banks and OFIs would allow a better classification of these instruments into core and noncore liabilities measures. Furthermore, improving the availability of separate balance sheet data for different types of OFCs, would permit a more accurate identification of issuers of SBS-like liabilities. This, in turn, coupled with better information on counterpart sectors, would allow the development of improved measures of narrow SBS and intra-SBS positions. Finally, temporally consistent historical data covering periods prior to the recent global financial crisis would enhance the application of our approach.
The noncore liabilities approach developed in our paper lends itself to several applications. Most importantly, it can serve as an additional analytical tool for IMF surveillance, national macroprudential authorities, and researchers to gain a better understanding of the drivers of risk build-up and financial crises. The illustrative applications of our measures are meant to showcase the usefulness of the proposed approach. We do not consider the specific application of the approach presented in this paper to be conclusive in terms of types of financial institutions covered, the identified holders of noncore liabilities, and the classifications of the component financial instruments. Further analysis and testing of the developed measures would help facilitate forming a broader view on the calculation and application of the proposed approach.
Appendix II. Computation Details for Individual Countries
For each country in our sample, we derived a core measure as well as the broad and narrow noncore measures using the methodology outlined in Section III. For each country, we began the compilation exercise using the SRFs for ODC and OFCs that are reported to the IMF. For each measure, individual balance sheets were needed for insurance corporations, pension funds, and non-MMF investment funds. Sectoral breakdowns for holdings of MMF shares were also needed. In many cases, these data could be obtained either through consultation with the national central bank or via central bank websites. Below is a detailed description of the data sources used for each country and any deviations from the benchmark methodology. Deviations: ICPF holdings of securities and loans issued by domestic ODCs and OFIs were used to compile the narrow noncore measure. In some cases, the sectoral detail of ICPF and IF was not available for some securities and loans that these institutions hold as assets and are thus not included in the measure. The noncore measure also includes liabilities issued by PFIs.
Euro Area (total and individual countries)
Korea
Data source(s):
SRFs 2SR reported to the IMF; Bank of Korea flow of funds database.
Deviations: For the narrow measure, sectoral detail of securities issued by OFIs was not available and thus includes counterparties other than the ultimate creditors. All certificates of deposit held by insurance corporations, pension funds and non-MMF investment funds were assumed to be issued by domestic financial institutions.
Mexico
Data source(s): SRFs 2SR and 4SR reported to the IMF.
Deviations: Due to lack of sectoral detail for insurance corporations, pension funds, and non-MMF investment funds, only the broad measure could be compiled. Non-MMF investment funds are captured in the 2SR. Deviations: Due to lack of sectoral detail for insurance corporations, pension funds, and non-MMF investment funds, only the broad measure could be compiled. For the broad noncore measure, data prior to 2007: Q1 were estimated based on the growth rate of core liabilities.
South Africa
Turkey
Data source(s):
SRFs 2SR and 4SR reported to the IMF; sub-sectoral detail on MMFs, insurance corporations and pension funds were obtained in consultation with the Central Bank of Turkey.
Deviations: Separate data on non-MMF investment funds were not available but are included in the OFI sectoral balance sheet. As a result, the noncore measures may be overestimated. However, non-MMF investment funds represent only about 10 percent of total OFI liabilities, thus the overestimation is assumed to be small. Deviations: The data compilation exercise for the United States served as our benchmark for other jurisdictions. All necessary detail was available to compile both the broad and narrow noncore measures.
Appendix III. Summary Tables   Table 3. United Kingdom 3, 913.0 4, 304.8 4, 938.4 6, 542.0 7, 155.0 8, 834.7 11, 653.2 10, 287.3 11, 532.0 12, 110.8 13, 033.5 12, 823.4 12, 328.1 US 7, 283.5 7, 863.0 8, 591.6 9, 670.7 10, 840.5 12, 657.4 14, 320.4 14, 112.7 13, 500.2 12, 981.6 12, 907.1 12, 559.0 12, 480.7 Source: IMF staff estimates. Data available on quarterly basis. 
